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CLAIMS 

WHAT IS CLAIMED IS: 




\ 1- A four-stroke internal combustion engine, comprising: 

/ an engine housing including a crankcase and a cylinder; 
5 / a cylinder head which at least partially defines a combu^ion chamber, said 
cylinder head disposed adjacent to said cylinder; 

an intake valve and an exhaust valve disposed withir/ said engine housing; 
a crank chamber disposed within said crankcase; 

an oil reservoir disposed within said crankcase, s&id oil reservoir being in fluid 
flow communication with said crank chamber; 

an agitator located at least partially within saici crank chamber, said agitator 
moving lubricant within said engine housing during operation of said engine; and 

a divider disposed within said crankcas^/ said divider at least partially dividing said 
crank chamber and said oil reservoir. 

2. An engine according to chftm 1, wherein said divider includes an opening, 
such that said crank chamber and said 9II reservoir are in fluid flow communication 
through said opening. 

3. An engine according to claim 2, wherein said divider further includes a 
second opening and a third opening, said second opening positioned substantially across 
from said third opening, said second and third openings being located at predetermined 
distances from the first opening, such that said crank chamber and said oil reservoir are 
also in fluid flow communication through said second and third openings. 

4. An enginfe according to claim 1, wherein said engine housing further 
includes a cylinder sidfe wall which at least partially extends into said crank chamber to 
define a lubricant receiving space between said divider and said cylinder side wall. 



5. 

includes a valvi 
said valve chart 



W engine according to claim 1, wherein said engine housing further 
/chamber in which said intake valve and said exhaust valve are disposed, 
tber being in fluid flow communication with said crank chamber. 
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6. An engine according to claim 1 /wherein said engine housing further 
includes a cylinder side wall which at least partially extends into said crank chamber, and 
a valve chamber in which said intake valve and said exhaust valve are disposed, said valve 
Chamber being in fluid flow communicati^ with said crank chamber and said cylinder 
5 /side wall. 




7. An engine according to^claim 1, further comprising: 
a cantilevered crankshaft having opposite ends, said crankshaft being substantially 

located within said crank chamber; /ind 
10 wherein said agitator includes a counterweight which is interconnected with the 

cantilevered end of said crankshaft, said counterweight including a wing-tipped, 
aerodynamic side which reduces windage resistance on said crankshaft and which slings 
the lubricant about said crank phamber as said crankshaft rotates during operation of said 
engine. 

15 

8. An engine Recording to claim 2, wherein said divider further includes a 
scraper located adjacent to said opening, said scraper at least partially extending into said 
crank chamber, such that as said agitator rotates past said scraper during operation of said 
engine, said scraper n>eters the amount of lubricant which comes into contact with said 

20 agitator. 



25 



9. An/engine according to claim 8, wherein an end of said scraper is located 
approximately within the range of .020 to .060 inches from said agitator when said agitator 
rotates past saicy scraper. 

10. / An engine according to claim 1, further comprising: 
a cantilevered crankshaft substantially disposed within said crank chamber; and 
a cgfm shaft rotatably driven by said crankshaft, said cam shaft being located 

substantially normal to said crankshaft. 
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11. An engine according to claim 10, mrther comprising: 
a first valve tappet and a second valve tappet each tappet being associated with a 

respective valve, the valve tappets operatively/engaging said cam shaft; and 

wherein the valves are disposed substantially normal to said crankshaft. 

12. An engine according to c&im 10, wherein said cam shaft has an axial 
passageway and a radial aperture whicM communicates with said crank chamber and said 
passageway, and wherein said engine/further comprises: 

a breather tube having opposite ends, one end of said breather tube communicating 
with said passageway of said cam/shaft and the other end of said breather tube 
communicating with an air intake system of said engine. 

13. An engine according to claim 1, wherein said crankcase includes an access 
hole, and wherein said engine further comprises: 

a cantilevered crankshaft substantially disposed within said crank chamber; 
a piston reciprocally operable within said cylinder, said piston including an 
aperture; 

a connecting/f*od having opposite ends, one end of said connecting rod being 
pivotally attached to said crankshaft, and the other end of said connecting rod being 
pivotally connected to said piston; and 

a wrist pin which is received in said aperture of said piston, said wrist pin passing 
through one end of said connecting rod so as to pivotally connect said connecting rod to 
said piston, wherein said access hole in said crankcase is aligned with said aperture in said 
piston during installation of said wrist pin into said piston and through the respective end 
of said connecting rod. 

14. An engine according to claim 1, wherein said engine housing further 
includes an internal cylinder side wall, and wherein said crank chamber includes at least 
two Bearing pockets, one pocket having a larger diameter than the other, wherein both of 
said bearing pockets are disposed on the same side of said internal cylinder side wall. 
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15. An engine according to claim 14, further comprisix^g: 
_y a cantilevered crankshaft having opposite ends, said crankshaft being substantially 
/ disposed within said crank chamber; 

a first bearing positioned within one bearing pockdt and a second bearing 
positioned in the other bearing pocket, the bearings supporting said crankshaft; and 

wherein said agitator includes a counterweight which is connected to the 
cantilevered end of said crankshaft, said counterweight having a locating hole extending 
therethrough, said counterweight being positioned adjacent to one of the bearings, such 
that a tool extending at least through said locating hole of said counterweight so as to be 
evenly positioned around the bearing adjacent to such counterweight for proper insertion 
of said crankshaft into said crank chambei/ 

1 6. An engine according to / claim 1 , wherein said engine housing further 
includes a cylindrical side wall whiph at least partially defines a piston bore, such that said 
combustion chamber partially coders said piston bore and such that each valve disposed 
within said engine housing is substantially parallel with said piston bore so that said 
combustion chamber extends over top portions of the valves, and wherein said engine 
further comprises: / 

a spark plug located within said cylinder head, said spark plug positioned such that 
an electrode of said spark plug is located closer to said exhaust valve than to said intake 
valve. 



17. Anengine according to claim 1, wherein said engine housing further 
includes an internal cylindrical side wall which defines a piston bore and which has a 
centerline traveling therethrough, and wherein said engine housing also includes additional 
walls defining/draft angles, said draft angles enabling the engine housing to be easily 
separated frorn a die. 



18. An engine according to claim 1, further comprising: 

& cantilevered crankshaft having opposite ends, said crankshaft being substantially 
disposed in said crank chamber; 

a crankshaft pin operably connected to said crankshaft; and 
a starter mechanism coupled to said crankshaft pin. 
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19. An engine according to claim 1 , wherein skid divider defines a path which 
ly extends about said divider, such that the lubricant in said oil reservoir is able to flow 

( around a substantial portion of said divider. 

5 

20. An engine according to claim 1 /further comprising: 
a shroud which at least partially surrounds said engine housing, said shroud 

including a pair of opposed channels; and 

a fuel tank having opposed outwaully extending shoulders, such that said shoulders 
10 of said fuel tank are received by said respective channels of said shroud. 

21 . An engine according to claim 20, further comprising: 

a filler material positioned between each of said channels of said shroud and each 
of said respective shoulders of said fuel tank. 

/ 

22. An engine according to claim 21 , wherein said filler material is a 
polyethylene, high-density, closed cell, high-temperature resistant foam which is also 
gasoline-resistant. 

20 23. An engine according to claim 1 , further comprising: 

a fuel tank; ^nd 

a fuel line,having opposite ends, one end of said fuel line being disposed within 
said fuel tank, s^id fuel line further having a fuel filter attached to the end of said fuel line 
disposed within said fuel tank. 
25 / 

24. / An engine according to claim 1, wherein said engine housing further 
includes a^back plate which is adjacent a flywheel, and wherein said crankcase, cylinder 
and back plate are cast as a single component. 

30 /25. An engine according to claim 24, wherein said cylinder includes at least 

one ^in integrally formed thereto, said fin extending from said back plate and beneath said 
crankcase. 
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26. An engine according to claim 1, wherein said cylinder includes an intake 
port and an exhaust port, wherein said intake port and said exhaust port are located on 
opposite sides of said engine housing, wherein said intake yalve and said exhaust valve are 
in communication with said intake port and said exhaust port, respectively, and wherein 
said intake port and said exhaust port each have an elliptical shape. 

27. An engine according to claim 26, filrther comprising: 

a shroud which at least partially surrounds said engine housing, said shroud having 
an opening around said intake port; and 

an intake isolator having an air/fuel passageway therethrough, said intake isolator 
mounted to said engine housing such that/said air/fuel passageway of said intake isolator is 
in alignment with said intake port, said /intake isolator positioned within said opening in 
said shroud. 

28. An engine according to claim 27, wherein said intake isolator includes an 
integrally formed back wall and side wall, wherein said back wall is adjacent said intake 
port and said side wall is substantially normal to said back wall. 

29. An engine according to claim 27, further comprising: 
a carburetor which is interconnected with said intake isolator. 



30. Ai^engine according to claim 26, further comprising: 
a muffler connected to said engine housing, wherein said muffler includes a boss 
which extend/into said exhaust port. 




3 y An engine according to claim 30, wherein said engine housing includes an 
angled, step sealing surface located in said exhaust port, such that an end of said boss of 
said muffler mates against said sealing surface of said exhaust port. 



32. An engine according to claim 3 1 , further comprising: 
a sealing gasket located between said end of said boss and said sealing surface of 
said exhaust port. 
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33. An engine according to claim 30, wherein^aid boss of said muffler is 
surrounded by an outer portion of said exhaust port to define a clearance space between 

yjaid muffler and said engine housing, and wherein stf d engine further comprises: 
/ a gasket positioned between said engine fusing and said muffler to seal said 

/ clearance space. 

34. An engine according to clanh 33, wherein said gasket is enlarged, and 
wherein the enlarged gasket provides a h/at shield. 

35. An engine according^ claim 30, wherein said muffler includes a pair of 
outer shells having a pair of mounting bolt holes extending therethrough for receiving a 
pair of mounting bolts. 

36. An engine according to claim 35, wherein said muffler includes an inner 
shell sandwiched between /aid pair of outer shells, said inner shell including a pair of 
mounting bolt holes extending therethrough for receiving the mounting bolts. 

37. An engine according to claim 33, wherein one of the outer shells includes a 
shoulder extending/around an edge of the outer shell, and the other outer shell includes a 
hook shaped flange extending around an edge of the outer shell, such that said hook 
shaped flange of the respective outer shell receives said shoulder of the respective outer 
shell. 



38. An engine according to claim 1, further comprising: 
^a shroud which at least partially surrounds said engine housing, and wherein said 
shroud includes a plurality of raised portions on one side thereof 
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39. A four-stroke internal combustion engine ^dapted for assembly on an 
assembly fixture, said engine comprising: 

an engine housing including an integrally forntfed crankcase, cylinder and flywheel 
back plate, said flywheel back plate including a mounting boss on one side thereof such 
that a pin of the assembly fixture is received by saud mounting boss; and 

a shroud which at least partially surrounds said engine housing, said shroud 
including a slot therein, such that said slot suraounds the pin of the assembly fixture when 
said shroud is positioned around said engine^ and such that the pin can be removed from 
said mounting boss after said shroud is attached to said engine, said engine being 
substantially completely assembled whye said engine housing is mounted to the assembly 
fixture. 



40. A four-stroke internal combustion engine, comprising: 
an engine housing having an oversized wrist pin boss, said boss being machinable 
15 to include at least a first aperture in one location and a second aperture in another location; 
a cantilevered crankshaft disposed within said engine housing; 
a piston reciprocally operable within said engine housing, said piston including an 
aperture; 

a connecting rod having opposite ends, one end of said connecting rod being 
20 pivotally attached toysaid crankshaft, and the other end of said connecting rod being 
pivotally connectaple to said piston; and 

a wrist pip which is passable through said first aperture in said boss into said 
aperture of saia piston and into one end of said connecting rod to pivotally connect said 
connecting rod to said piston to provide a first throw of said engine, and which is also 
25 passable through said second aperture of said boss into said aperture of said piston and into 
one end of said connecting rod to pivotally connect said connecting rod to said piston to 
provided second throw of said engine. 
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41 . A four-stroke internal combustion engine comprising: 
a crankshaft; 

a blower housing having a hub which includes an/extension, said hub adapted to fit 
ver said crankshaft; 

a starter assembly surrounded by said blowe/housing and positioned onto said hub 
extension, said starter assembly adapted to cooperate with said crankshaft to start the 
engine; and 

an annular ring positioned over said ex/ension to prevent axial movement of said 
starter assembly. 

42. A method of assembling ^four-stroke internal combustion engine, 
comprising the steps: 

providing an engine housing living an integrally formed crankcase, cylinder and 
flywheel back plate; 

providing a mounting boss/on said back plate; 

mounting said engine to fxi assembly fixture by positioning a pin on the fixture into 
said mounting boss; 

placing a shroud around said engine housing while said engine remains mounted to 
said fixture; and 

attaching said shroud to said engine housing while said engine remains mounted to 
the assembly fixture. 



43. An engine according to claim 12, further comprising: 

a check valve positioned between said cam shaft and said air intake system of said 



25 engine. 



44. 
a star 
positioned in ; 



An engine according to claim 40, further comprising: 

Rasher which is positioned adjacent to one end of said wrist pin and which is 
;aid aperture of said piston to prevent axial movement of said star washer. 



WO 00/43655 



* 



4 



PCT/US00/00841 



-41- 



45. An engine according to claim 39, wherein said flywheel back plate further 
includes a second mounting bo^s on an opposite side thereof, such that a second pin of the 
O / assembly fixture is received/by said second mounting boss, and wherein said shroud 
^ ( further includes a secon^slot therein, such that said second slot surrounds the second pin 
5 of the assembly fixtm^ when said shroud is positioned around said engine, and such that 
the second pin can>oe removed from said second mounting boss after said shroud is 
attached to said efagine. 



